Influence of potential inhalation carriers on stability of thymopentin in rat bronchoalveolar lavage fluid.
In the present study, the stability of thymopentin (TP5) in bronchoalveolar lavage fluid (BALF) in presence of potential excipients in inhalation formulation was investigated. The content of TP5 was determined using HPLC method. Commonly used bulking agent, dispersibility enhancers and absorption enhancers in inhalation were investigated with respect to the stability of TP5 in BALF. Finally, the stability of TP5 in two inhalation formulations based on the screening experiments was tested in BALF. The results showed that TP5 alone degraded very rapidly in BALF and zero-order enzymatic reaction with a half-life of t0.5 = 49.20 min was observed using 10 times diluted BALF. Among the amino acids examined, leucine and phenylalanine effectively inhibited the enzymolysis of TP5 with prolonged half-life of 112.7 min and 136.2 min, respectively. Nevertheless, slight but insignificant inhibition effect was witnessed for tyrosine, aspartic acid, and lysine; and negligible prevention on the degradation process of TP5 were found for lactose and mannitol. Regarding chitosan, irrespective with molecular weight, the formation of chitosan-TP5 complex improved the stability of TP5 with prolonged t0.5 by 1.8 times. However, along with the improved stability of TP5 in spray-dried chitosan microspheres, the content of TP5 in formulations was reduced to about 75% during preparation process. Thus, leucine was proved to be a prior candidate for inhalation formulation of TP5. Consequently, the results indicate the potential of leucine as carrier for pulmonary delivery of TP5 serving as both stabilizer and dispersibility enhancer.